A bHLH transcription factor gene, Twist-like 1, is essential for the formation of mesodermal tissues of Ciona juveniles.
Ascidian larval mesenchyme cells, comprising about 900 cells, are derived from the A7.6, B8.5 and B7.7 blastomere pairs in the 110-cell embryo. Previous studies showed that the properties of mesenchyme cells are not uniform among the three lines in embryos of Ciona savignyi and Ciona intestinalis. After metamorphosis, the larval mesenchyme cells form the mesodermal tissues or organs of the adult body. In the present study, the developmental fates of A7.6-, B8.5- and B7.7-line mesenchyme cells were traced using DiI to determine the origins of juvenile mesodermal tissues of C. savignyi. It was demonstrated that each of the A7.6-, B8.5- and B7.7-line mesenchyme cells is distributed in different positions of the larval trunk, and then give rise to the different mesodermal tissues of juveniles. Twist-like 1 is a transcription factor gene essential for the specification of larval mesenchyme cells. Knockdown of this gene with specific morpholino antisense oligonucleotides affected not only the specification of larval mesenchyme cells, but also the formation of most of the mesodermal tissues of juveniles. The juvenile mesodermal tissues in the Twist-like 1-knockdown specimen were never compensated by the surrounding tissues. The present results therefore indicate that Twist-like 1 is required for the differentiation of most mesodermal precursors of adults.